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PROCEDE ET INSTALLATION DE FORAGE ET DE CHEMISAGE DUN 
PUTTS, NOTAMMENT DUN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DE TRONCONS TUBULAIRES ABOUTES INTTIALEMENT 
SOUPLES, ET DURCIS IN SITU 

UprtotewventioocsticeTO 
notamreent un pints de forage pArolier, an moyea d*un ensemble de troocoos tubuUircs 

- ou preform** - nmilaira, imtialemeat souples, aptes a etre repiiees laigitafinalement 
wdkMiteo pour (te hiti^ 

5 l f cffct d'une ptessioa interne pour prendre one fonne cytindrique* et csTin k tot 
rip<fifie<« jn iitu par polvmenntioo de leur paroi, r co o om brcment transversal d'une 
preTcrme lepliee toat de dunensioa marimak semiHemem infeiieurc k son diwn&re 
inten* a Pe^ depict ksdites preTormes possettant ane portion d'extremitf docf le 
dtamctre - apres depliement - est legeremcnt snperieur k celui de U prtTorme, ce qui 

10 pennet lew joncnoo boot-e-boct per embefltemeni. avec rtcouvrement de ladite portion 
d*ejLUeeiite\ 

Ainsi. en recourant a cc type de prcTormc. qui est connue en soi 

- nocamment par le document WOA-94/21887 - il est possible d'obteoir un cbemisage 
d'uac&ametreasstuasortou^ 

15 A cet egaid. il conrtent de lappder qu'avec des chemiaages (cm tubagea) 

udationziels coostitues per dee tubes ea eder. on est oblig* d'utiliser des troocoos 
^ f ^T^m« ut+mrrfitp** l HSamfctm dtodmni en direction du food du potts, ce Cjia pose 
des procicmcs d'installatioo et dVaptoitaiioo rfteneore du puits. 

L'objectif de invention est de proposer un procectt de forage et de 

20 ctemssfe du pints, i I'side de pftYonncs du type mentionne ci-dessus, qui puisse aire 
mis en oeovre de roaniere simple et rapkfeafaiblecoCL 

Foqi cela. et coofonntoent k ('invention, on commence par mettre en 
Iteoe tm imiitf UoncAducM 
troncoo dtent townee vera le fans. 

25 Uproce^aeiooinnmitkncocnp 

a) on fiit passer axialement, de haut en baa, k travels ledit troocpn, un 
outO de forage, et oo fore au-dessous et dans le protocgement de ce troncoo un trou de 
ferae etdeprofcatoadaptto 

b) oo retire Toue de forage ; 

30 c) oo introduil une prcTornxe, a r*at replied a rintenetn du pints en la 

faisant traverser ktroocMrtffi en pl^ 
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du trou, sa portion d'extremitf haute vaunt sc placer a I'intencur dc U portico d'cx- 
treoiia* clargie du tronpon ; 

d) on introduit un cicnent fluide an fond du trou. autour dc la portion 
d'cxfreniit* basse de b preTormc ; 
5 e) on inirodtrit un fluide sous pression, de dextsitf supencure a la demit* 

du ciment, a ttnttneurdc la preTormc aim de La ck^crradiilctncnt, progn^ement dc 
bai en haut, en rcfoulant le ament. Cgalement de basen haut, autour de la preTormc, 
contieUparoidutrou; 

0 tout en msiutenant la preTormc sous pression interne, on en ebaufTe la 
10 parol pour Uporymeiiser; 

g) le dment ayant pris, et la preTormc ayant durd poor constituer un 
trcqccotubulaucrigk^ 

goidUgertaUporymensa^ 

h) on reltfere Topention pour les troncoos auivants. jusqu'a obtenir la 
15 longueur depui ta chemise* aouhaitfc 

Lonqoe, cotnme ceta sera exptiquc* plus loin, ta preTorme prescnte des 
reserves dc resine aptes a migrer vers Pexterieur pour former des venous aimulaires 
d*aaocfaeltf > pootionsemeni 

De maniere porticulieraneni avantageuse, on utiiisc un outil be roragc dn 
20 genre trepan, apte a occuperse^^ 

p un ier flat d'caoo mfa ra B eat nunimal, lai penncaant de patter a rintcrieor du troncon 
deja en place, unsecoiide^d'eecombrement ijriennAIiaire, pour le forage de U parte 
principale du trou et ua trouiemc etat, d'encombrement maximal, pour le forage de la 
parte du trou destinee a racevoirla portion dargie de la preTorme. 
25 Dam un mode de realisation^ 

n U pcJ yinerisaticfl de U prtforroe^ 
i double valve placee en partkbw 
nmdedcgocfUf^arinlene^ 

Ui astallation de forage et de efcenuaage, qui fait egalement pactie de b 
SO presente mveim^tervart 

qu*eHc cccapread, en tetc de pints : 

• use bobine de stockage et de reception. * Vim enroule\ de ladite 

preTormc; 

- une tfte surplombam rcntree du puits. apte a pcrmeure le gnidagc et 
35 ru*oductioo.cta 

du puits aansi qu'aa gonflage et a la pdyinerisationdeU preTormc; 
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-desbobincsdeitockapir&ateu^ 
mentdefcfiiiablesapceia^ 

de ccs tubes conteoant un cftbtc servant a I'alimenUtioa de U preTonnc en oounnt 
electrique; 

- un geoerateurde oounmt flectrique. 

D'sutres caractenstxques et avsntages de I 'invention apparaltronl de la 
descripcioti et des dessins annexes qui en reprfsentent, a simple titre d'exemptes mm 
bmitatifg ua mode de nrfse en ocuvrc prefer*, ainsi que rmsnulation conespondante 

Surces detains: 

-Let figure* 1 a 4 ic^ des vucs tchenuUiqaeft, eo coupe exulc, mootrmt 
lei different** *tape» dc roperttion de forage de la pertie de pain qui doit rrcevoir la 
ptefonne ; % 

•U figure 5 est inevuesdiem^ 
eUeeatsoUdaire^avantniseenpUoe^damlepuits; 

* les figures 6 et 7 sent des vues peitielles de Textiemtte basse de la 
pftTonne, destinies a Ul ustrer le principe de U double valve dont est pourvue U tete 
d'ooullage; 

-les figures 8 a 15 iltttitreiH les differs 
preTorme an bout d'un troocoo deja en place; 

- la figure 16 rcpresente schemanquemcnt. en coupe wdalc, un poits 
cfaonise'partrouTOocOT 

- la figure 17 cat unc me tchrmatiqnc mootranl lei cfifferenU mateoda 

coafututils de t'inttaUation. situes en surface (tete de pun) ; 

-les figures |8a30-iccl»clteptotte^ 
I 'installation au cours des differentcsetapesdncheaiisage. 

La figure 1 ftpresente I'extremite basse d'un puits vertical en cours de 
forage etdechemisage.Cepuit* 

place sous fonne d'un tubecytindrique rigide 2 prfsentant one portion d'extremite basse 
20eTargk. 

I^diametreDdecettepartie20estlegere^ 
d de la pertie princip&le 2, r bten qu'il est possible d'embotter les uns dass lesauties des 
trooconj X avec recoavremen* des paxtks d'extremite* 20. 

lxtroncpndechemisanc 2 est scelle* dm 

que 200. 

Nous aliens maintenant decrire de qudte inaniere va to inis en place, a 
Taide dn pnsoW de 1* iinrent^ 
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Pbur ccU. comroe iUustrf tux figures I 44, oo commence par focer un 
troudestin6iieoevoircctron9aa 

A cet effet oo utilise un outil dc forage 1. du genre trepan, qui a U 
particularity de pouvoir etre rttracU oo dilate* radialctnent. dans trees ***** d'encom- 
5 bremeot different*. 

Dans un premier tot, illustr€ a la figure 1, footil est nttrac*S no maximum 
de idle maniere que ea plus grand© dimensioo transversalc autorise soo Ubre passage a 
rinteneur du troncoo 2. axjalfcnrnt a travers cdri-ci 

De»c*te^sooc!w»bremem 
10 De maniere coonoe, l 9 oodl de forage 1 est fix* a 1 Vxtremit* (Tune tige 

tubolajre 10, qm parte le mofeor d'entratnement (noo lepresentel de Foodl en rotation, et 
toorganesassoramaoode^oiemm 

Commeonlevemriusk)u\Utige lOestmcnteearextreUtfd'imtutx 
nrftallique ante a toe enrooK sur un tambour rectpteur dispose cn surface, en tele de 
15 puits. 

Dons un second eou de deploiernentracfial, illustrt a ia figure 2. Upartie 
conpantc 12 de r ootil possede un diametre de travail lensibtemcm egal a D. 

L'outil ayant &e deacendu axialement dans le putt, a travers le tubage 2 
deja en place, oo provoque ce deploiement nxfial an cnaxnetrc D kxaqu'il est arrivd a 
20 rinteiiewdelai»ftk»e1argie2a On actioiiiie alora IVjutU en r^ 
vantsadeacetttecommemostitparUflecneFi AUfigure 1. 

nn i*f |jt» «*™ri fc**F d'un tron cylindriqoc an diametre D, coaxial au 
tronccc2,dMuUpfok»gemcm 

La profoodeur de forage correspond a la longueur du troncoo que I 'on 
25 fouhaitemettreenptace. 

L'outil 1 possede des organes de coupe addiuoonels 11 qui peovent etre 
deploy* radialement a un diametre snperieur a D, afin de pouvoir recevoir la portion 
elargte do troncoo a media an place. 

Comme iUustre a la figure 3. par lenxaiteeoVPouta sek« P a . onieMse 
30 timi im rtftrg in*™-* 1 <iir one canine hauteur. 

AUfigore4onadesign^parUitTe>ence% 
to troo 3 1 par U leTerenee 3 1 U para 

basse du troo, dent le diametre D est le mtaequeeduidelapaitie3a 
La prffonnc 4 representees 
35 gene^Q^cefledtaiteendc^ 
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Neanmoins, die est ddpourvue dans sa partic basse d'un orgaoc obturateur 
gonflabie, du fait qu'on ft affaire a un txou borgne : de plus, U preToroc 4 posseoe une 
portion d'extremite* basse 40 dc section clargie. 

UpreTonne4ertnippofteeparune dgetobulaire5ensdar.eiupaUfale 
5 sur un tambour de stockage sitae en surface, el qui permet de la fairc descendre a 
rinterieur da pults, et dc lui fomnir ies flmdcs de cimentanon et de gonflagc, ainsi que 
renergk dlectrique poor la polymerisation de la preTonne, par lUntermcViiaire d'un 
dispoeitifdenKXXXxknc&tSO^ 
UpreTonnectseracoocto 
10 Cetypedetige d'ackrennxilableestcoaramfflem 

par le terme anglais XOfLED TUBING" - en ibn^ "CT.- 

Commc cdaest decrit dans le WO-A-94«1887dc^dte\ topctfoniieeil 
obturfe a aes extitmitcs hauie et basse, dc manitrc &a»cbe, par des manchora arracba- 
blot etfou deooupabiei en fin d'opftation. 
15 La tete diatribntrke 51 possede une double valve 52, 23, act i o nnabl e 

sclecuvement (depens la surface). 

Comme illustrf aux figures 6 et 7, la valve 52 permet de distribner un 
nuidedegonflaneal'mte^ 
dtstribiwuncimentniikSea 
20 Comme {Oustrd I la figures, UpreTonne4-quisetroove imualeaienta 

raattadfatememfef*^ 
travmktronccofediem^ 

Bienexiiendii, pour que ccdsri^ 
biement transvennl de m pftTcnne n 
25 dcjrtcc.quio>nespo^ 

Lonque la preTonne est repliee sur eOeHne^eUepresente une section en 
"IT ou en forme d'escargot - comme Mustr* par exemple asx figures 6A et 6B> 
respecti vement do document WO-A-94/25655 ; lorsqu'eQe est depute die presente une 

s e cti on circulaire. 
30 UpreTonne4estporitionijfe 

d>xtrennte^us large 40 setrouve ; la longueur 

du trou 3 est determine* pour que, dans cette position, la portion eupencure de la 
pftTonnesetrouve en regard^ 

On|»)ccoealon411njec^ 
35 preTc^.vUUyalveSCfkcheiXfigure^ 

Le ciment est cboisi pour avoir une denstte* voisine - voire legeretnent 
supeiieure-decdlede la boue liquide7setrouvantc^lepuits. 
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L'amvecdetimeiuatobascdetor^ 

haut 

Comme iUustrf k to figure 10. on precede ensuite au gonftoge dc la 
prtforme, en injectant us fluide sous prtaaton a IHoiefieur dc celle-d, vii to valve 52 
5 (flccbesl). 

I! a'agit soil d'un liquide introduit dc Pcxtcneur (depuia la fee de puita) 
par to cxnduh 5 dw to prtfonne, 
pritsctfnnptdanstoprtforrae. 

Lc liquide de gonflage est avantageusement caoisi pour avoir une densite' 
10 le^erementaupAkureacdtoduc^ 

gonftoge va ae faire prc^resstvement du baa vera le haut, comme symbolise* par lea 
llecheaGato figure HI 

A deTaut, la progression du gooflage du bas vera le haut peul tee oonMMe 
en prevoyant, ie long de la preTorme, une sene dc bagucs de contention frangible*, dont 
15 teaeuU<teruptereestadapi« 

Ucimemcatpexccoaeq^ 
paroi du putts, oomrnc symbolis* par la Heche H. taodts que la boue7 $e trouve cfaassee 
vera lc haut 

De Terence Ie volume de ciment penpherique n'eat paa auffiaant pour 
20 attdndretopaitiersairled^ fouaonaaaa ciment dans 

UimedejctKtioacntre lea pert 
11). 

I> Terence, toprtfc™ 
cfaaud. priac en sandwich entre uae peau intencure et uae peau cxterieure elaitkruea, et 
25 muaie, cote" iirteneur. d'une reserve contenant de la resine aple a migrer vera 1 'exterieur 
pour former dea bounties* arwulairo favorisant I'ancrage et rftaocfafite du tubage cootre 
to paroi dapuitL 

Une preYonne de ee genre eat decrite dana la demande de brevet fmncais 
94 06691 de>)eeeto7jufflet 1994 par la demanderease, et dana aon e xt ens ion interna- 
30 tkwalePCT/FR95«0902. 

Cea rerroua anaulaires, repartia lout le long de la preTormc aont reTertaots 
9 ; de preference 0 eat prtvu une densite* plea grande de yerroua (c^eat-antire un 
ecartcmcnt |4ua faibte enlre 1« 

rnaniere a assurer une bonne eWhfit* dana to liaison bout-a-bout dea differenta 
35 noncooa. 

Le efcanJTageet to polymerisation de to preTonne rout realises une fois le 
gonflagetcmr*j.torttaato 
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A tiireiiidEG^rUpfcsskxiiitfefiiccAderocdrcde 15 ten. 

Lc cfaauffage de la prcTonne pcul ee faire soil en introduisant un fluidc 
cloud I Tinien et* da U preYonne. nit par inaction dumiquecx^^ 
de preference - par eflct Joule, au moyen de resistances clcctriques (fill chaufTants) 
5 dispoaeesdaiisb|*roideUi*eTonneaua|« 

Oeetrique depots lafctede puits, via Utige. M CoaedTUbing w *S 

Atibtindicatif.Utempefiturei^ 
dell0aI4(rQetUd*ut*dece»e^e*tde^^ 

Loaque la polymerisation <to venom 9 et de U pwoi de prtfonne est 
10 termioee. eC que le cimeal 6 a fait sa priee (figure 12). oa retire 1'ottfillage 500. SO, 51 
(OecheK, figure 13). 

On iuttlle aloci un oubl de cocpe (501) a rextrtmitc* du cube 5. el on 
dtcoupe le mancfaoo d'Oanctcltt de I Vxtremite' haute de U prtTorroe (polymerisec) 4* 
(figure 14). qu'on anuche ensuite. On opcre de U mtae maattre pour le mancbon 
15 tofeneur. 

memletubageprece<km2(voirngure 15). 

L'opcretion qui Went d'etre decrice est Wen sfltr reltexee, fronton apres 
tronpaa, aAn d'obtemr taprofoodeur de puts chemise* aouhaitee. 
20 Dmoninodedeitalitttknpm 

com poa c c a 30ft de resine epoxy et a 70% de fibres de verre, cede ime ayaaft one 
epeiseur de Tocdre de 14mm ; let pcaux intetieurc et extfricurc. en caoutchouc 
tyntfaAique. out respecti vement unec>is9ewde2inmetdedmmenvii««. 

A tftre indicatif, la portion priocipalede UpreTonne4 ponede^kTAat 
25 depbe\tmdiametreixit6ieurde l\>rdre<fc; 140mm et undiametre exterieurdcrordrede 
184mm. tandis que la portion Margie 40 possede un diametre inteneur de Pordre de 
188mm et un di metre cxtfrienr de 1'onfce de 236mm. 

Let portions 30-32 et 31 da puits out dee diametre* nwyensde rordrede 
197mm et de 244,5mm, respectivemcat. 
30 ljilanguwda<fifrere^lioncoM 

simple titre indicatif. la longueur d f une pctYonne pert toe derordredeSOto. 

La figure 16 represeate un puits P chemise* par un ensemble de trail 
mmcw2A.2Bet2Caboutesetcimentes. 

U figure 17 repre^enlrarhematiquemettt naeinstallatim delete depute 
35 qmpennetdemcttrecaoeumtoptoc W 

Sur oette figure, to tete de puits. rtfete 
mOalliqoe(chfesis) 100 entDuranl la ttede puits. 
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Ccttc structure 100 porie un injecteur 101 pouivu <Tun sabot d'appui 102, 
ctservantasuppc<teretapo^^ 

k puits ou retires dc cctui-ci ; die sc trouvc k Ptplomb de l' entree du puits. 

On a designe* par la reference 54 on tambour dc stockage tur lequel est 
5 cnroulecUpitT(xiiie;ete 

Le rcTcrence 540 dengue un sabot de fopportetdeguidagedelaprtfonne 
aPentreedupuits, 

Let ftifceocei 56 et 57 designed des tambours ro lesquets sent enic^ 
el stack* respecuvemeot let tubes "CT." (CdkdTuW«|)5S0et5L 
10 Lo tube 560 sert a supporter et 4 depiscer PoutO de forage ; le tube 5 

(commedcjadiOsert^ 

cuscotiiioQ a la prcforme, et a U connecter a une source de courant electrique (pour U 

polymerisation)- 

Lelectriaie est founue parua genersleur elecOique SB. 
15 UreTemce59<tfagDeuiiecabinedeon 

De mamere dassique, Pentree du puits a forer est miualement game d*un 

cuvdage 550. 

Le trepan 1 est adapts a r extremis do tube 560, lequel est derouU du 

tambour ifaptenrSS. supports et gmdf par le sabot 102, puis poussd parrinjeciegr 101 

20 (voir figure 18). 

On precede alora au forage du trou. defoiii»dtagee3 t destindiiecewir 

k premier troocm (figure 19). 

Apre* mise ea place de la preTocme, draenta^^ 
pnlymAttioD in situ de ccflc-o. vU on conducteur dectr^ue580ielidau gfoeratenr^ 
25 ajretarkeccduit central^ 

54 (vide) sur iaqucile 6tait initialemcm sfcxkcc la preTorroe (figure 20). 

UprtTocme se trawtabottn1e,dem 

On dcTait ensutte les connexions aydraulique et electrique avec la 
prtfonne, on instaUe et on scelle de maniere dtaacne autour de U tttc du puts un 
30 a|spamBagedesec«t< 

A Paide de Poutil de coupe 501, port* par le tube 5, on decoupe lea 
mammons d'ftandsfit* bant et fans (Hgure 22). 

L'cmpe sujvaate eonsiste a forer la section suWante, pour obtenir un trou 
6ag£ 3 prolongeant lc troooon 2 (figure 23). 
35 EnCTte.csicaUbfeiesdiametreseton 

du trou 3. a Paide d'un instrument approprie* 1000 (figure 24). 

On met en place une nouvdle preTorme (figure 25). 
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On fa fait dcaoeadre dm k puitt. ctonla porittoone conv m a Wcmmt dm 
Ic trou 3. On h connect* au tube 5, et on precede au gODflage.iUcimenlatioa.eCi la 
pcrfyraeniaiioa (figure 26). 

On retire le cooduit central 50, qu'on remonte et qo'on earoule fur le 
tambour rtcepteur 54(figures 27 et 28). 

On raspeod 1'ootil dc coupe 301 au tobe 5, et on le deseed pour dtouper 
les manchoos d'extremite* (figare 29). 

OnobtientaiiMdeuxtrooc^ 
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1. Proceic* pour forer ct chcmiscr un puits, ootammem un puitj de forage 
p6trolier v au moyen d*im ensemble de uxmcons tubulaires - ou prcTormes - eunilairea, 
irafcalement soupiea, aptes 4 tee reputes longitutfnakmeat tur eiles-memes pour toe 
introduitea dans le puiis, pub a toe depliees radialement sous PelTet d'une preasion 

5 interne pour prendre use forme cylindrique, ct enfio a toe rigklifiecs in situ par polymeri- 
sation de tear perot, reocombremeat tnuxsversal d'unc preTorme reptile toot de 
dimamoa nuuriinale scusiblemetu infencure a sou aiametre intern a l'<tat deplie\ et 
lesdi tea preTorme* (4) posattan t une portion d 'extremice* (40) dont k cftametre - apres 
depileaieiU-eatlegefeaien^ 
10 jonctiou bout-a-bout par embottement avec reoouvrement de latSte portion d'extremiu? 
(4Q), caunctense par le fait que, un pta^ttae^m^^^^^P^^^^ 
('entree dp puts, sa portion d'cx&emitd aargk(4Qtournecvenlebaa, 

a) on fait passer axialemen^dehaut en bas a traven ledit tronoon (2), un 
outside forage ( 1), et on fore au-descous et dans le pcolongement de oe tronoon (2) un 

15 tiou(3)defofineetdepfofondeur 

b) on retire PouUldc forage (1) ; 

c) on iniroduit une preTorme (4), a I'aat repUe\ a rinteiieur du puits cn la 
faiaant traverser le tronoon <2) deja en place, et on la posttionnc oooveoabtement a 
Pinteneur du trou (3), an portion d'extremite* haute venant se placer a rinterieur de la 

20 portico d*e«tremt6 

d) on introduit un ciment Ruide (6) au fond du trou (3), autour de la 
portion d'extremite* basse de la preTorme ; 

e) on introduit un flutde sous presaion (8). de densite* eupeneure a la 
densiut du cunent (6), a l'inteneur de la preTorme (4) afm de la depUer radialement, 

25 ptof^vetnetttdebasenhau^ 

de la preTorme, centre la paroi dutrou(3); 

0 tout en mainteoant la preTorme sous prcssioo interne, on en chaufle la 
parcapwlapc4ymerber; 

g) le ciment ayant pria, et la preTorme ayant durd pour eonatituer un 
30 itqoccp tubnUire rigidc de ehtminy (4*), on retire axralonent lea ontillages ayant servi 

au spoilage eta h polymerase 

h) on rertere Toperation pour lea tronoona auivanta, jusqu'a obteniV la 
longueur de puits chemise* aoutuutee. 

2. Proofed adon tevendfcation 1, cara«e^ par le fait qc'oo utilise un 
35 caiffldc forage (l)a^a^nren^pa^ 
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radiate, a savdr un premier 6at d'oicombrcment minimal, lui penncttant de passer a 
I 'inicneur do troocon (2) deja en place, un Kcood eat, d'eooombcemeat intennddiaire, 
pour k forage de U putie prioctpaic (30) du trou (3) ct un troisieme etat, d'cncjocnbccmcnt 
maximal, pour Ke forage de la parte <31) du trou (3) dc*tin^ 4 recevoirU portion a*rgic 

5 deUpreTorrae(4). 

3 . Proc4de* adon La revendkatkxi 1 ou 2, caractena* par le fait que kdit 
ouullage oomprend use tete (51) a double valve (52, S3) pUcec en paitie bane de la 
prtfoaM(4),etapteadbtrib^ 
ptfonne(4)e<imcimetf 

10 4, limallatioode forage etdec^^ 

proedd* sekn rune de* revendkatiocxi 1 a3, caiactensee par le fait quelle coanrad.cn 
t&eduputts: 

- ooe bobine (54) dc dockage et dc rtceptioo, a V6M enroule, de tadite 

prffotme(4); 

15 - une tte (101) surploabant Tentree (55) du puitt, aple a pennettre le 

guidage el rinUoductioa dans le puiti de la preTorme (4) ct des different* outtliage* 
jervamaufora^dopwtsmiimqu'iu 

- dee bobines (56, 57) de stockmge 1 1'eHai eoroutt de tubes mftal liques 
clastiqucmenldeTc«n^ 

20 dans le puits, I *un (5) de cea tubes cootenaat un cable servant a ralimentancm de la 
preTorme en oomanl Aactnque \ 

- un gifnenrteur de courant electrique (59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms — that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 
operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fj in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 1 88 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 
sleeves (figure 29). 

10 Two rigid, abutted sections 2 A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which — after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

1 5 b) the drill tool ( 1 ) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 
20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
thewallofthehole(3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
15 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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